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SCLENTIFIC LABORATORIKES.* 


By Proressor WiLL1AM KertH Brooks of Johns Hopkins University. 


[ regret that I am one of those who have learned to call the 
century that is now drawing toa close our century. I find my 
chief recreation and inspiration in reflecting upon that great 
extension of natural knowledge which we owe to the master 
minds of the nineteenth century. I would not have you infer 
that I do not hope for a share in some of the great things of 
the future, although I do find it hard to remember that the 
difficulties which our great men have overcome, their struggles, 
and failures, and successes, are even now becoming ancient 
history; that the thoughts and the hopes of the audience 
which is now best worth addressing are in the future. The 
great men of the nineteenth century have won results that can 
never be forgotten; but the sympathy of those who remember 
the small beginnings of these great results, the patience, the 
courage, and the untiring industry by which each little step 
was won, will soon be a thing of the past. 

Some of you, who hear me to-day, may hope to see things that 
our poets have only dreamed—many things that no poet ever 
has dreamed, no prophet foreseen, things that it hath not 
entered into the heart of man to conceive; but, as you enter 
upon your inheritance of great opportunities, will it not be 
well to remember that they are an inheritance? Not that it 
will matter to the men who are gone, whether they are remem- 


bered or forgotten. It has been my good fortune to know 


Address delivered at the dedication of the Biological Laboratory 
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some of the great scientific discoverers of our day, while | 
believe that I know others still more intimately through their 
works and the story of their lives, and through the records of 
their influence upon others; and I believe I may honestly 
assert, in their name, that hope of remembrance by posterity 
had little part in their inspiration. It is not in their interest, 
but in yours, that I ask you to be mindful of your debt to 
them. If the men of the twentieth century find themselves 
better equipped for the discovery of truth than any who have 
gone before, if they have more and better means for the 
extension of natural knowledge and the relief of man’s estate, 
they owe most of their advantages to the pioneers of the nine- 
teenth century. Now, a pioneer is a man who has faced diffi- 
culties; one who has made his own opportunities. Often is he 
one who has brought out of this struggle those high qualities 
of fearlessness, and independence, and tenacity of purpose, and 
single-minded honesty, which, important everywhere, are abso- 
lutely essential for progress in science. ‘l'o be what is com- 
monly called self-made, either in generations or in men, is not 
a distinction but an advantage. It is for this reason that I ask 
you to keep warm your sympathy for the men who have done 
great works in science in the past, with scanty facilities, and 
in the face of difficulties. 

In order to duly estimate the full importance and the 
grandeur of the century which is now nearing its close, espe- 
cially as regards man’s increased power over nature, and the 
application of that power to the needs of human life, we must, 
says Wallace, compare it, not with any preceding century, or 
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even with the last thousand years, but with the whole period 
of human history; yet it is not the progress in science which 
this century has made, but the means and the opportunities 


for still greater progress which it has put into the hands of 


future generations, which has seemed, to thoughtful men, to 
be its great distinction. One of the most important instru- 
ments for scientific discovery which the nineteenth century has 
put into the hands of the twentieth is the scientific laboratory, 
This too is one of its latest gifts, for it is only within very 
recent years that all the books and apparatus and appliances 
and material that are needed for the advancement of great 
departments of natural knowledge have been brought together 
in buildings constructed for the purpose, and placed under the 
supervision and direction of investigators who are qualified to 
use all these great advantages and opportunities for the pro- 
motion of knowledge and for the instruction and training of 


students. The last quarter of the nineteenth century is em- 


phatically the birthday of laboratories, although the needs of 


different departments of knowledge were not all recognized or 
provided for at the same time. ‘The chemical laboratory has 
come down to us from the days of alchemy, and we are told 
that there have been astronomical observatories in Kurope for 
five hundred years, but most of the scientific laboratories 
which are so characteristic of our day are very modern. The 
form of application to the U.S. Treasury for alcohol for scien- 
tific purposes free of duty says that this law “is not held to 
include ‘ physical,’ ‘ mechanical,’ ‘electrical,® or ‘ pathological ’ 
laboratories, or any other laboratory which has been developed 
since Feb. 21, 1873, when the law was passed.” 

[t was my good fortune to have a share in one of the first 
attempts to organize laboratory instruction in natural science 
in Cleveland, and I hope you will pardon me if, on this ocea- 
sion, my mind runs back to this old undertaking. In 1875 
three young men who had begun to train themselves as natur- 
alists came together for their summer vacation at their homes 
in Cleveland. ‘They were Theodore B. Comstock, afterwards 
President of.the University of Arizona; Albert H. Tuttle, now 
Professor of biology in the University of Virginia, and myself. 
We were filled with enthusiasm for our work, and, like all 
earnest students from Chaucer’s day to this, as glad to teach as 
to learn, and we determined to organize a summer class for 
laboratory instruction in zoology and botany. Money for our 
expenses was liberally supplied by R. K. Winslow, Leonard 
Case, and other citizens; the authorities granted us the use of 
the old high-school building on Euclid avenue, near Erie street, 
and we were soon able to issue notices of our undertaking, and 
invitations to all who wished to join the class, asking them to 
do so without the payment of any fee. Some twenty-five were 
soon enrolled, most of them teachers, some from a distance, and 
work was begun with a class which shared all the earnestness 
and enthusiasm of their instructors. We had daily lectures or 
demonstrations, followed by four or five hours of work in the 
laboratory, while two afternoons in each week were given to 
excursions to Rocky River, Cuyahoga Falls, and other places 
favorable for the out-of-door study of nature. As a small 


steamboat had been placed at our service, we made two excur- 
sions upon the lake, and thus gave to the class an opportunity 
to learn the use of the naturalist’s dredge for collecting the 


r 
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animals of the bottom. Our work was, in part, the study of 
the animals and plants which we obtained on these expeditions, 
and we also made use of a supply of marine animals which had 
been gathered for the purpose at the seashore. 

[ do not know that I can trace any continuity between this 
summer class of 1875 and the beautiful and thoroughly 
equipped Biological Laboratory in which we have met to-day ; 
but the anecdote may serve to remind some of those who will, 
in future years, make use of the resources and facilities which 
are here so liberally supplied, that they owe the modern scien- 
tific laboratory to men who were, for the most part, obliged to 
do their work without aid from others. In making this great 
gift to the men of the twentieth century, they of the nineteenth 
bid you “Godspeed” in the use of this great agent for the 
service of your race, for they are sure that, in your hands, it 
will make known to mankind wonders of nature which eye 
hath not yet seen nor ear heard. They charge you, however, 
not to forget that opportunities do not make success; for the 
createst success, in science as in all other works, has been won 
by men who made their opportunities. A good horse helps the 
traveler on his way, but he who rides because he is not able to 
walk is not likely to make a long or a successful journey. 
Some tell us that there is a law of evolution, a necessary 
principle of universal progress, that carries things along; that 
the great advances in scientific knowledge which have been 
made in our day will continue to run on by virtue of this 
principle—that if the heirs of al] the ages will but wait until 
they come to man’s estate their inheritance will drop into their 
laps. 1 have no patience with this sort of nonsense. Natural 
laws are not agents who do things, but generalizations from 
an experience which seems to teach, among other things, that 
progress is neither necessary nor universal. I am sorry to say 
that my own experience of life tells me that it is, unfortunately, 
a little easier to stand still or to slip backward than to go up 
hill. ‘lhe only necessary law of progress that I can discover is 
that it is necessary to fight pretty hard for everything worth 
the getting, and that it is no light or easy task to keep what 
has been won. ‘There have been dark ages in human history, 
and periods of great intellectual activity have been followed by 
periods of stagnation and decay. Natural knowledge is not like 
the corn that grows while we sleep; for, if the price of civil 
liberty is eternal vigilance, the price of intellectual liberty is 
vigilance even more alert and untiring. 

The scientific men of the nineteenth century do not fear for 
their successors. They are confident that you will not be 
found wanting in the high qualities that win success, although 
the road ahead of us looks very much like that over which we 
have come, with a few smooth, easy places, and many that are 
rough and hard. ‘They have no fear that you will be pauper- 
ized by prosperity, but if you take it for granted that you are 
destined to great things because you have great opportunities 
and great advantages, your end will be disappointment and 
decay; for you are destined to do nothing except what you 
determine to do, and fight for, and succeed in doing. ‘To you 
they intrust the full fruition of the scientific laboratory. They 
consign it to you with confidence, and without fear; but they 
do not believe any one will charge them with boasting, if they 
assert that it has not been entirely fruitless in their hands; for 
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a history of scientific laboratories during the last thirty years 
would be a history of all that is most notable and distinctive 
of this period, as compared with those that have gone before. 
[t is a history that no one man can write, and a bare enumera- 


tion of the discoveries that have been made by the methods of 
the laboratory would far exceed the limits of my time and of 


your patience. 

Wallace, in his recent book on the Wonderful Century, gives 
a list of the inventions and practical applications of science 
which are perfectly new departures, and which have also so 
rapidly developed as to have profoundly affected many of our 
habits, and even our thoughts and our language; so that they 
are comparable, in their effects upon mankind, to the telescope 
and the printing-press and the mariner’s compass and geometry 
and writing. He finds that while there have been only seven 
of these scientific inventions of the first rank, in all human 
history up to the end of the eighteenth century, there have 
been thirteen in the nineteenth, and of these thirteen, eleven 
are the products of the laboratory. The seven great inventions 
which Wallace enumerates for all preceding ages, are alpha- 
betical writing, Arabic numerals, printing, the thermometer 
and barometer, the telescope, the steam-engine and the mariner’s 
compass; While his list for the nineteenth includes railways, 
steamships, electric telegraphs, the telephone, lucifer matches, 
gas illumination, electric lighting, photography, the phono- 
graph, Roentgen rays, spectrum analysis, anaesthetics, and 
antiseptic surgery. Whether we agree with Wallace that these 
thirteen are the greatest inventions of our century or not, all 
will agree that they are very great inventions, with boundless 
possibilities for the service of man, and that most of them are 
the products of the methods of the laboratory. 

But I would not have you suppose that they are the greatest 
or the best products of work in laboratories ; for the improve- 
ment in our material resources is not the end which thoughtful 
If natural 
godmother, ready to 


men have found most worthy of their devotion. 
knowledge were only a sort of fairy 
furnish her pets with shoes of swiftness, swords of sharpness, 
and omnipotent Aladdin’s lamps, so that they might have 
telegraphs to Saturn, and see the other side of the moon, and 
thank God. they are better than their benighted ancestors, 
Huxley tells us that he, for one, should not greatly care to toil 
in the service of natural knowledge. “I think,” says he, “I 
should just as soon be quietly chipping my own flint ax, after 
the manner of my forefathers a few thousand years back, as be 
troubled with the endless malady of thought which now affects 
us all, for such a reward. But I venture,” he asserts, “to say 
that such views are contrary alike to reason and to fact.” 
Laboratories have done better things for mankind than the 
invention of material comforts, and I believe that one of these 
better things—not by any means one of the best, but still a 
thing well worth doing—has been to teach some, who would 
not otherwise have learned the lesson, the dignity of manual 
value of skilled labor. In plain English, a 


and the 


laboratory is the place for labor, a workshop. 


labor 
Every one who 
is well trained in its methods is a handicraftsman, a skilled 
workman. 

If you were asked what workmen best show how much may 
be done by training to develop the latent delicacy and exact- 


| 
| 
| 
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ness of human fingers and human eyes, you would, no doubt, 
think of the engraver and the watchmaker. A watch, so well 
made that it tells the passing seconds through a long human 
life, and is as accurate after all these years as when it was new, 
is a wonderful example of skilled workmanship. When we 
reflect that technical training can give to human hands the 
delicacy and firmness to cut in hard steel the engraving for a 
must 


treasury-note, with every line so true that a lens 


be used to show the excellence of the work, it is not strange 
that the engraver should be selected to show what manual 
training can accomplish; but I hope you will not charge me 
with arrogance if I assert that the best examples of technical 
skill are to be found in scientific laboratories. In an address 
to workingmen, Huxley thus asserts his right to speak to his 
audience with authority: “'The fact,” he says, “is, I am, and 
have been any time these thirty years, a man who works with 
his hands—a handicraftsman. I do not,” he declares, “say this 
in the broadly metaphorical sense in which fine gentlemen, with 
all the delicacy of Agag about them, trip to the hustings about 
election time, and protest that they too are workingmen, [| 
really mean my words to be taken in the direct, literal and 
straightforward In fact, if the most nimble-fingered 
watchmaker will come to my workshop, he may set me to put 


sense, 


a watch together, and I will set him to dissect—say—a black 
beetle’s nerves. I do not wish to vaunt,” says Huxley, “but | 
am inclined to think that I shall manage my job to his satisfac- 
tion sooner than he will do his piece of work to mine. In truth, 
anatomy, which is my handicraft, is one of the most difficult 
kinds of mechanical labor, involving as it does not only 
lightness and dexterity of hand but sharp eyes and endless 
patience.” 

But to tear down or take to pieces is not to build up, and 
some who admit that the study of anatomy calls for long 
training may nevertheless assert that the work of the anatomist 
is not constructive but destructive. It is to show the error of 
this assertion that I ask you to listen to a short outline of a 
bit of constructive work of great delicacy which is carried on 
daily in biological laboratories. ‘The zoologist uses many fine 
tools, among them the sharp-pointed dart which he dissects 
out from the sting of the bee, but he often needs to study 
complicated organisms which are too minute or too delicate 
for such rough implements. When he wishes to study the 
structure of some organism too small or too delicate for ordinary 
dissection, and too opaque for examination with a microscope, 
he cuts it up into sections or slices which, when properly 
prepared, will be transparent and favorable for examination 
with a microscope. The apparatus which he uses for this 
purpose is so exact that a skillful hand may, by means of it, 
cut sections so thin that two days, of eight hours each, are 
needed for cutting into sections an object an inch long, one 
cut and the return of the knife for the next cut being made 
every two seconds. If to this be added the time given to 
handling the delicate sections, to placing them in order, and 
to their preparation for examination with a microscope—work 
so delicate that fingers and eyes are taxed to their utmost 
limit—more than two weeks of uninterrupted labor must be 
bestowed upon an object an inch long, before it is ready to be 
studied, and before the real task begins. 
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The mere examination with a microscope of twenty or thirty 
thousand sections is the work of weeks, but this alone will not 
accomplish the purpose of the student. His aim is to gaina 
knowledge of the organism as a whole, as it would appear if it 
were enlarged as much as the section under the microscope ; 
and he must therefore combine all the thirty thousand sections 
in a single view. Now, the human mind cannot grasp thirty 
thousand objects at one time, or directly compare them with 
each other, and if the student is to picture to himself the 
organism as it would be if all the sections were replaced in 
series, he must acquire the art of reconstructing, in wax or 
clay, or on paper, or in his mind, solid objects from transverse 
sections. If the master mechanic who is able to build a ship 
from drawings of sections and elevations is a skilled workman, 
no one can refuse the same name to a naturalist who thus 
reconstructs an organism from sections. Every one knows the 
practical value of the ship-builder’s work, but the naturalist is 
often asked what reason there is forall his hard labor. I have 
observed, however, that they who ask why students in labora- 
tories work so hard are commenly the very persons who assert 
that the higher education of our young men breeds habits of 
idleness, and unfits them for the serious work of life. You 
remember that Montaigne tells us consistency is the last thing 
we can expect from human beings, since he asserts that men 
“change as that beast that takes the color of the place wherein 
it is laid”; but you will, no doubt, agree that one who, while 
asking why students in laboratories work so hard, asserts that 
work in laboratories encourages idleness, does not merit the 
serious consideration of those who try to be consistent. 

[t has always been the lot of the majority of mankind to 
earn their bread by doing common-place, tiresome things, in 
common-place, tiresome ways, and if education made young 
men reluctant to do their duty in that state of life to which it 
shall please God to call them, it would bea mistake. But I 
do not know any way to find out what is that state of life to 
which a young man is called, except to give him the oppor- 
tunity to train and develop all his faculties to the limit of his 
capacity, in order that he may discover what is that state of life 
in which he can do the best for himself and the most for his 
fellowmen. Some look upon the college with distrust because 
they fear that it may foster a tendency to esteem men because 
of some mere accident of birth, or position, or opportunity, 
rather than for their inherent worth. 1 do not feel able to say 
whether social rank is or is not becoming more marked among 
us. ‘The problem is too difficult for me, and there seems to be 
much to be said on both sides; but I do not believe that the 
most radical of socialists sees any sign of the establishment of an 
aristocracy of learning. In fact, many an old-fashioned peda- 
gogue sighs for the return of the day when the village should 
all declare how much he knew. 

If it is true that human sympathies are growing narrow 
instead of broad, I do not believe that this can be laid to the 
door of education ; for the modern university, with its scientific 
laboratories, seems to me to be distinctively democratic in its 
influence. However the case may have been with what, forty 
years ago, was Called the education of a gentleman, it seems to 


me to be one of the services of the scientific laboratory, that it 
has taught to that part of mankind which has leisure and 
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opportunities, that manual skill is a thing to be held in honor, 
both as a means for reaching mechanical results, and, still 
more, as a way to train the mind. One need not be very old to 
remember the day when it was held a baseness to write fair, or 
to exhibit mechanical efficiency of any sort. Even at the 
present day, we find, now and then, in a scientific laboratory, 
a young man who asserts that he cannot draw, although he 
quickly discovers the deficiency in his early training and seeks 
te correct it. 

Fifty years ago many men who called themselves educated 
were mere untrained, undeveloped children in manual skill, 
wnd some of them were proud of their incompetency ; for noth- 
ing would have more surprised them than an assertion that 
their inability to help themselves with their hands was a badge 
of ignorance, although they would, no doubt, have treated the 
assertion with the contempt which they thought it merited. 
Artists and physicians were trained workmen, but the artist 
was looked down upon as a Bohemian, outside the pale of good 
society. He was expected to receive the notice of the elect 
with proper humility, and, keeping himself in his place, to 
learn that admiration for his work gave no claim to personal 
respect. While the high character and sterling worth of the 
medical man have always won respect, his skill in the use of 
his hands was long held by those who were superior to any 
such weakness, to place him beneath the lawyer and the 
clergyman in the social scale. “ If such a woman,” says Major 
Pendennis, “chooses to run away with her uncle’s doctor, and 
marry below her rank,—why, I don’t think it a langhing matter, 
hang me if I do.” Major Pendennis was an old fogy, and the 
world moves; for Oliver Wendell Holmes, M. D., tells us, in 
1881, that * An English bishop proclaimed the fact before an 
assembly of physicians the other day that he was not ‘ashamed 
to say that he had a son who was a doctor.” Very kind that 
was of the bishop,” says Dr. Holmes, “and very proud his 
medical audience must have felt. Perhaps he was not ashamed 
of the Gospel of Luke, the beloved physician, or even of the 
teachings which fell from the lips of One who was a carpenter, 
and the son of a carpenter.” 

[ doubt whether any one now thinks that an artist or a 
physician who has trained his hands and his eyes is, on this 
account, any less worthy of esteem and respect than one who 
has undertaken to educate his mind by neglecting his body. I 
also believe that the change is due in no small degree to the 
influence of laboratories; for out of the laboratory for research 
in pure science there has grown, on the one hand the technical 
school, and on the other the manual-training school and the 
kindergarten; while a view of the very wature of education 
itself which the professor of the old school would have branded 
as dangerous, if not positively wicked, has come to be univers- 
ally accepted. The old view of education, which had come 
down to us from medieval times, was that, since the body is 
essentially base and material, while the mind is something of a 
different and higher nature, so unfortunate as to be shut up for 
a time in a vile body, the true way to train the mind is to get 
at it directly, neglecting the body; although the old-fashioned 
pedagogue found, as a practical matter, that he could not get 
even the Latin grammar into the mind of a common school-boy 
without severely exercising a part of the boy’s anatomy which 
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shows little fitness for improvement by exercise. There are 
still some, no doubt, who view with alarm as savoring of 
materialism, the assertion that our bodies are part of our minds, 
and that bodily training is mental training, although it is hard 
to imagine what would have been the astonishment of good 
Bishop Berkeley, had he been told that any one would be dis- 
quieted, well nigh two hundred years after the publication of 
the essay on Human Knowledge, by the conviction that the 
bodies which we see and feel and use, and the brains which we 
discover by reflection, are part of our minds. At any rate, the 
educational reform has come about, and the truth that bodily 
training is mental training has penetrated our whole educa 
tional system. A man who is unable to use his hands in the 
ordinary affairs of life is now considered to be, in so far, not 
learned but incapable, and no more worthy of honor than those 
ants which are so helpless that they starve to death in sight of 
food when they are deprived of the service of their slaves. 


You will tell me, however, that while it is undoubtedly a 
good thing to teach a few foolish people what a little common 
sense should have taught them long ago, it is not a great thing. 
I quite agree with you. ‘he educational reform which has 
been brought about by scientific laboratories is only one of 
their small fruits, although we could better spare some famous 
inventions: for, small as it is, it isan intellectual fruit, and not 
a mere addition to our material comforts, and | need not tell 
you that all the greatest services which science has rendered 
to mankind are intellectual services. While it is by her works 
that science is justified, her temple is not the patent-office but 
the laboratory. While first undertaken for some purpose of 
the sort which is commonly called practical, each advance in 
natural knowledge has led inevitably to profound changes in 
our thoughts about nature, and in our views of our own places 
in nature, and of the range and limits of our mind. “ What,” 
asks Huxley, “could seem wiser, from a mere material point 
of view, more innocent, from a theological one, to an ancient 
people, than that they should learn the exact succession of the 
seasons, as warnings for their husbandmen ; or the position of 
the stars, as guides to their rude navigators? But what has 
grown out of this search for knowledge of so merely useful a 
character? You all know the reply; astronomy—which, of 
all sciences, has filled men’s minds with general ideas of a 
character most foreign to their daily experience, and has, more 
than any other, rendered it impossible for them to accept the 
beliefs of their fathers.” 

What is true of astronomy is true of all the other depart- 
ments of science. ‘Their greatest and most practical results, 
those which have most influenced the human mind, those that 
For 


while each advance has seemed, at first, to lead to intellectual 


mankind can least afford to spare, are intellectual results. 


disaster, more mature thought and better judgment have soon 
led mankind to value it at its true worth, and to prize it asa 
permanent addition to truth; although the difficulty which we 
find in aljusting ourselves to new conceptions of nature, and 
in finding their true place in our thoughts, is perennial, for no 
great extension of natural knowledge ever has won, or is ever 
likely to win, a place for itself, without an intellectual struggle. 


The warfare of science has seemed to some, I regret to say even 
to some scientific men who ought to know better, to be a disas- 
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to be deplored, although this does 
In fact, 1 doubt whether the prog- 
science would have been as uninterrupted and as 


ter, and a thing altogether 
not seem at all clear to me. 
ress of 
irresistible as it has been—whether the great scientific general- 
izations which have done most to correct our misconceptions, 
and to modify human thoughts and human beliefs would 
have been so thoroughly analyzed, so completely stripped of 
all side issues and irrelevant complications, and so well reduced 
to that simple form which commands assent—if it were not for 
the natural conservatism of the human mind. 

The latter years of our century have witnessed many notable 
struggles for the establishment of new conceptions of nature. 
One of the most notable has centered around the discovery, by 
Wallace and Darwin, that the characteristics of living things 
have arisen in an unending struggle for existence, in which 
vague and indefinite adjustments have been slowly converted 
into exact and definite adaptations, by the extermination of the 
relatively unfit and the survival of the fittest. ‘The warfare of 
science seems to me to be only a part of this process of natural 
selection, for, as Berkeley pointed out long ago: “ The work of 
science is to unravel our prejudices and mistakes, untwisting 
the closest connections, distinguishing things that are different, 
instead of confused and perplexed, giving us distinct views; 
gradually correcting our judgment, and reducing it to a philo- 
sophical exactness.” If I saw any reason to believe that the 
coming scientific workers and thinkers are to escape from that 
intellectual tension which we call obstinate bigotry or enlight- 
ened earnestness, according to our point of view, | should be 
less sure than I am that the march of intellectual progress is 
to be as irresistible and as uninterrupted in the future as it 
On the 


contrary, | do see many signs which, if I understand them, 


has been in the past; but I fail to see any such signs. 


show that science is about todemand, in fact is already demand- 
ing, changes in the prevailing views of our relation to nature 
which will bring about an intellectual revolution, compared 
with which the struggles for the truths of astronomy and 
yeology and zoology are mere skirmishes. As I also believe 
that this change will be brought about by the general accep- 
tance of the definition of science which I have just quoted from 
Berkeley, | think we shall find profit in asking what led him to 
this definition. He lived in a day of great intellectual activity, 
for Newton’s discovery that all the hosts of heaven are a vast 
mechanism regulated according to simple laws, had made many 
thoughtful men reflect that all the phenomena of nature may 
possibly be resolved into the movements of matter according 
to the laws of mechanics. 

Many in Berkeley’s day had thought that this view of nature 
leads to consequences which some looked upon with horror, 
while they were, no doubt, welcomed by the dissolute courtiers 
of George I as an excuse for cutting adrift from all the 
restraints of morality. It was Berkeley’s great service to man- 
kind to point out, in a wonderful essay written before his 
twenty-fifth year, that mechanical conceptions of nature are so 
far from warranting the inferences of those who, in the seven- 
teenth century, called themselves freethinkers, as to be antag- 
onistic to these inferences, and irreconcilable with them. 
Berkeley is as thoroughly convinced as any freethinker that 
all the phenomena in nature are produced by motion; that they 
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conform to mechanical laws; that the universe and everything 
in it is # vast machine; but he calls upon the freethinker to 
examine and find out what he means by a machine, and he 
points out, as Aristotle had done before him, that a natural law 
is not a cause, or an agent who does things, but a general rule 
which teaches us how to act and what to expect. He shows 
us that we know nothing about matter and motion except 
what we see and feel and perceive by our senses and discover 
by reflection; but since perception and reflection are states of 
mind, it is clear that we cannot perceive or reflect upon any- 
thing except what is in our minds, and that the only existence 
we know anything about is mental existence; for the things I 
see and feel are my states of consciousness, and the existence 
of a state of consciousness apart from a thinking mind is a con- 
tradiction. ‘Some truths there are,” says Berkeley, “so near 
and obvious to the mind that a man need only open his eyes to 
see them. Such | take this important one to be, viz.: That all 
the choir of heaven and furniture of earth—in a word, all those 
bodies that compose the mighty frame of the world—have not 
any substance without a mind; that their being is to be per- 
ceived or known.” 

Some who have never taken the trouble to read Berkeley 
assert that he teaches that the external world is only a crea- 
tion of our own minds, or a dream; but this is a gross carica- 
ture, for he shows, in a series of beautiful essays and dialogues, 
by reasoning in which no one has ever found any serious flaw, 
that while the external world is real beyond the possibility of 
doubt, its reality is the reality of language, and that nature is 
a language by which we are entertained and instructed and 
delighted, and that when we use such phrases as “the language 
of nature,” and “ the interpretation of nature,” our words are not 
figurative, but literal. He shows that each event is, in course 
of nature, a sign of others that may be expected, and that the 
work of science is to teach us the significance of natural signs, 
that we may understand things which mean nothing to the 
ignorant. “As the natural connection of signs with the things 
signified is regular and constant, it forms a sort of rational 
discourse. ‘lherefore,” he tells us, “the phenomena of nature, 
which strike on the senses, and are understood by the mind, do 
form not only a magnificent spectacle, but also a most cohe- 
rent, entertaining discourse; and to effect this they are con- 
ducted, ranged, and adjusted by the greatest wisdom. This 
language or discourse is studied with different attention, and 
interpreted with different degrees of skill. But so far as men 
have studied and remarked its rules, and can interpret right, 
they are said to be knowing in nature.” 

Now, language, being an exchange of ideas, implies both a 
recipient mind and an originating mind; and Berkeley tells us, 
therefore, “ that, setting aside all help of astronomy and natural 
philosophy, all contemplation of the contrivance, order, and 
adjustment of things, the bare existence of the sensible werld 
is evidence of a creative mind, because the sensible world isa 
language. Our way to find out things is not to try to deduce 
them from mechanical principles, or principles of any sort, 
with the philosophers, but to listen humbly to the language of 
nature, as the true men of science always havedone. Our part 


is not active but passive, and so far as we listen attentively and 
strive to understand, we shall make no mistakes. If, however, 
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we are not makers of natural knowledge, but listeners, it follows 
that the work of science is not to add to knowledge, but to 
“unravel our prejudices and mistakes, untwisting the closest 
connections, distinguishing things that are different, instead of 
confused and perplexed, giving us distinct views; gradually 
correcting our judgment, and reducing it to a philosophical 
exactness.” But the correction of our natural responses, and 
their reduction to exactness, by the suppression of those that 
are confused and perplexed, and the preservation of those that 
ure definite and distinct, and ultimately by the extinction ot 
the deluded minds and the survival of those that are sane, is 
what I understand by natural selection. Just so far as natural 


selection is a mechanical explanation of the origin of species, 


just so far is it also a mechanical explanation of natural 


knowledge. 

The most practical and important question which rational 
human beings can ask is how we may distinguish truth from 
error, in order that we may be sure about our actions and 


ives; and the greatest service of Charles 


rightly order our 
Darwin to the intellectual life of mankind is that he has led 
us to ask whether we may not, some time, find a mechanical 
explanation of that rational judgment which is innate in human 
minds; whether this may not itself be part of the physical order 
of nature; whether those judgments which we call errors may 
not be the ones which lead us into danger and tend to our 
destruction; whether it may not be because a judgment has 
proved beneficial in the struggle for existence, that we call it 
true ; whether language itself, even the most rational discourse, 
may not bea natural phenomenon which lies entirely within 
the chain of physical causation. All are now familiar with the 
work of the physiologists in localizing functions of the brain. 
Every one knows that mental diseases may often be traced to 
specific pathological causes. The psychologists are occupied 
in tracing the transformation of the simple, responsive actions 
of the lower animals and of human infants into the rational 
actions of man, by a process of gradual correction and adjust- 
ment. The philologist, who studies the life and -growth of 
language, tells us that this, too, exhibits mechanical law. 
From all these sources, and from many others, evidence is 
accumulating which leads many thoughtful men to believe 
that the progress of natural knowledge is giving us a physical 
explanation of mind; that we are making rapid strides towards 
the discovery of a mechanical equivalent of truth; and that all 
that choir of heaven and furniture of the earth which we per- 
ceive by our senses and discover by reflection, may be no more 
than one who knows the whole natural history of our bodily 
frames might have expected. 

Now I need not warn those scientific men who will have the 
task of assuring mankind that these novel conceptions are not 
pernicious, but wholesome, that their work will be neither 
light nor easy, although I believe that if Berkeley could revisit 
us, he would, with a kindly smile, reassure those who find it 
difficult to reconcile mechanical conceptions of mind with 
belief in our moral responsibility and in the value of our rea- 
son; that he would remind them that mechanical principles 
are not agents who do things, nor rulers and governors over 
nature, but only general rules which teach us how to act and 
what to expect. I imagine he would remind us that our way 
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to find out things is not to deduce them from mechanical 
principles, or logical principles, or philosophical principles, or 
principles of any sort, but to listen to the language of nature. 
They who are disquieted by the conviction that there is only 
one kind of knowledge, and but one way to acquire it, should 
reflect that the scientific method of acquiring knowledge is to 
listen to the language of nature; and that proof that the scien- 
tific method is adequate to all our needs, is proof that this 
language is adequate to all our needs. 

As | understand Berkeley, it is not because nature is a 
language that he holds it to be intended; but because the 
language of nature is useful, and instructive, and delightful to 
hear. Even if we see reason to ask whether this language may 
not be mechanical and explicable by physical science, I fail to 
see Why we should challenge Berkeley’s belief that it is intended, 
unless we doubt whether the language of nature is useful, and 


profitable, and delightful. Does any man of science doubt 


whether the words “ language of nature,” and “interpretation of 


nature,” are used with clear, intelligible meaning? Is not the 
question whether nature is a language, which we hear to our 
delight and profit and instruction, quite a different matter 
from the question whether the language of nature is or is not 
mechanical? He who fears that the discovery of mechanical 
explanations of the language of nature would destroy the 
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proof that nature is a language, seems no more reasonable than 
one who, having enjoyed and profited by good books, should 
assert that these books have lost their use and their power to 
please and to instruct, through the discovery that they were 
made by machinery in printing-oftices. 

The man of science should be the last to doubt the value of 
this language, even for an instant; for he asserts that it is 
because exact science does help one walk with sure feet where 
others grope and stumble, that the promotion of natural knowl- 
edge is both the greatest of all pleasures and the first and 
highest of duties. How can one who knows that natural 
knowledge does correct our judgment, and help us to avoid the 
dangers that beset and destroy the ignorant, ask whether nature 
is a language, profitable to direct? “The attitude of modern 
science is erect; her aspect serene; her determination inexor- 
able; her onward march unflinching; because she believes her- 
self, in the order of Providence, the true successor of those men 
of old who brought down the light of heaven to men. Humility 
may be taken for granted as existing in every sane human 
being; but it may be that it most truly manifests itself to-day 
in the readiness with which we bow to new truths, as they 
come from the scholars, the teachers, to whom the inspiration 


of the Almighty giveth understanding.” 


OF PSYCHIATRY.* 


By Henry M. Hurp, M. D., Superintendent The Johns Hopkins Hospital and Professor of Psychiatry, Johns Hopkins University. 


Psychiatry has hardly emerged from the swaddling bands 
of metaphysics, dogma and tradition. Insanity is no longer 
considered demoniacal possession, but the terminology of 
psychiatry is still encumbered with terms which are no less 
misleading and out of date than were the terms employed a 
century ago to describe the conditions of ordinary disease. 
Such a terminology denoting erroneous conceptions of the 
character of insanity needs to be replaced by a better—or at 
least by one more consistent with modern knowledge. The 
old and new are not yet welded together into a harmonious 
science. Psychiatry once an art only is a new science, if 
indeed it may even now be considered to have attained to that 
dignity. If it is a science, it is still in the process of growth 
and development and has not attained its majority. There are 
recorded many observations of mental disease, and much clini- 
cal work has been done during the past century, but the 
master mind who is to bring these isolated facts together and 
weave them intoa framework of law has not yet appeared. his 
work remains to be initiated by one who has the time and 
leisure to make an exhaustive study of facts covering a period 
of years and to combine them together in such fashion as may 
give a conception of mental disease as a whole—such a work 
us was accomplished by Louis for typhoid fever, pneumonia 
and tuberculosis. How did he accomplish this?’ Let me 


* A portion of the Presidential Address at the Annual Meeting of 
the American Medico-Psychological Association in New York, 
May, 1899. 


quote in answer from his friend and disciple, James Jackson. 
“ Returning to France at the age of thirty-two, he (Louis) was 
about to engage in private practice. He was then led to 
examine anew the state of the science of medicine, and was 
dissatisfied with it. He now decided to abandon the thoughts 
of practice for a time, and to devote himself to observation ; 
that is, to the study of disease as it actually presents itself. 
With this view he went into the Hospital La Charité in 
Paris, and followed the practice of M. Chomel, now a physi- 
cian at the Hotel Dieu and professor of clinical medicine, and 
highly esteemed as an author. M. Louis passed nearly seven 
years in studying medicine in this way. The first part of this 
time he was learning how to make observations. When he 
thought he had attained this art, he threw away, as | have 
understood, the notes he had already collected, and began 
anew to accumulate exact observations of the phenomena pre- 
sented by the sick and of those derived from an examination 
after death in the fatal cases. In this course of observations 
he did not make a selection of cases, but took them as they 
were presented, indiscriminately. He was not in a hurry to 
make deductions from his cases, satisfied that he was gather- 
ing the materials, from which truth must ultimately be 
elicited. He was only careful that his observations should be 
correct, and had not any general principles, or doctrines, for 
which he sought support or confirmation. 

“'T’o estimate the value of his observations it is necessary to 
understand the plan on which he collected them. First, then 
he ascertained when the patient under his examinations began 
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to be diseased. Not satisfied with vague answers, he went 
back to the period when the patient enjoyed his usual health ; 
and he also endeavored to learn whether that usual health 
had been firm, or in any respect infirm. He noted also the 
age, occupation, residence and manner of living of the patient ; 
likewise any accident which had occurred, and which might 
have influenced the disease then affecting him. He ascertained 
also, as much as possible, the diseases which had occurred in 
the family of his patient. Secondly, he inquired into the 
present disease, ascertaining not only what symptoms had 
marked its commencement, but those which had been subse- 
quently developed and the order of their occurrence; and 
recording those which might not seem to be connected with 
the principal disease, as well as those which were so connected ; 
also, measuring the degree or violence of each symptom with 
as much accuracy as the case would admit. Thirdly, he 
noted the actual phenomena present at his examination, 
depending for this not only on the statement of the patient, 
but on his own senses, his eyes, his ears and his hands. Under 
this and the preceding head he was not satisfied with noting 
the functions in which the patient complained of disorder, but 
examined carefully as to all the functions, recording their 
state as being healthy or otherwise, and even noticing the 
absence of symptoms which might bear on the diagnosis. 
Thus all secondary diseases, and those which accidentally co- 
existed with the principal malady, were brought under his 
view. Fourthly, he continued to watch his patient from day 
to day, carefully recording all the changes which occurred to 
him till his restoration to health or his decease. Fifthly, in 
the fatal cases he exercised the same scrupulous care in examin 
ing the dead, as he had in regard to the living subject. Pre- 
pared by a minute acquaintance with anatomy, and familiar 
with the changes wrought by disease, he looked not only at 
the parts where the principal disorder was manifested, but at 
all the organs. His notes did not state opinions, but facts. 
He recorded in regard to each part, which was not quite 
healthy in its appearance, the changes in color, consistence, 
firmness, thickness, etc.; not contenting himself with saying 
that a part was inflamed, or was cancerous, or with the use 
of any general but indefinite terms.” 

In this matter Louis was able to differentiate diseases like 
typhus and typhoid—which had formerly been confounded— 
and tuberculosis and pneumonia, and to settle certain general] 
principles which will endure as long as medicine is known as 
& science. Such a work needs to be done with the various 
forms of insanity, so that we may know their physical laws 
and underlying conditions. 

The period of vague description and unsatisfactory, because 
stereotyped, case-books is drawing to a close, and precise defini- 
tion and numerical methods should take their place. One 
would think that with the present perfect organization of hos- 
pitals for the insane it would even now be possible to ascertain 
certain facts with great certainty. Take, for example, the 
oft-repeated statement regarding paretic dementia, that it is 
increasing, that women are increasingly victims of the dis- 
order, and that the ambitious form is surely disappearing and 
Who knows with certainty 


is replaced by the demented form. 
as to the correctness of these assertions and who possesses the 


HOSPITAL 
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data for a satisfactory reply to the query? If, however, any 
method of inquiry, rivaling in accuracy and completeness 
Louis’ numerical method, existed in our hospitals for the 
Many 
years ago, Sir James Crichton Browne published a most sug- 
gestive paper entitled a “ Plea for the more Minute Study of 
Mania,” in which he spoke of the desirability of investigating 
the areas of the cerebral cortex involved in mania in the light 


insane, how readily such questions could be answered. 


of the muscular movements characterizing the maniacal 
frenzy. ‘The method suggested was most helpful by fore- 


shadowing new methods of investigation and threw much 
light upon the relations of insane manifestations to morbid 
brain conditions. An equally interesting study might be 
made of other insane states, but as yet no one has attempted 
it. hey all deserve painstaking and detailed study. The 
objection, however, is made to such clinical studies of mental 
disease that they do not explain mental phenomena and _ that 
it is impossible to connect mental manifestations with physical 
conditions. 
and measured ; they are evanescent and fleeting and cannot be 


Mental phenomena, it is said, cannot be weighed 


reduced to grams or grains or measured by instruments of 
precision. ‘They can be described as emotional states, modes 
of thought, sense impressions and intellectual judgments. 
You cannot recognize an emotion by its color or a thought by 
its outward appearance. Auscultation does not reveal mental 
processes, nor does the microscope or the aniline dye give any 
clue to their presence or absence. It might be said with equal 
correctness that no process yet exists which will determine the 
difference between a dead or living cell or the complex set of 
bodily processes which we know as vitality. We can not 
explain these phenomena but we can deal with them as we 
would with any other known facts; they are clinical findings 
and we should seek to know the laws of their normal and 
morbid manifestations, even if we do not know wherein their 
vitality resides or the process of its dissolution in death. 
Until vital processes, which are vastly more appreciable than 
mental processes, are known and satisfactorily demonstrated 
it is unjust to charge the alienist with a lack of scientific pre- 
cision because he does not explain the physical basis of mental 
action and the conditions of its exercise. The alienist can 
observe facts, analyze symptoms, record normal and abnormal 
mental manifestations and seek for the law of their being. 
This line of careful study is open to all earnest clinicians. 
Morbid mental manifestations can also be recorded as 


mental phenomena in terms intelligent to all students of 


Their underlying physical basis can sometimes 
Chemical, 


psychiatry. 
be determined by known methods of investigation. 
bacteriological and clinical methods are all applicable to these 
investigations. Internal medicine, neurology, surgery and 
gynecology assist in revealing the morbid process which has 
given rise to the aberrant mental manifestation. The body 
metabolism can be studied by physiological chemistry; the 
physiology of secretion and excretion gives valuable hints; and 
nerve tire, fatigue effects, reaction time and other phenomena 
elicited by the methods of psychology throw a flood of light 
upon neurasthenic and anemic conditions. But beside and 
beyond these comes the investigation of phenomena which 


must be studied by methods peculiar to mental disease, for 
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which at present we are but inadequately equipped and for a 
better knowledge of which we must look to the newly organ- 
ized pathological laboratories which are springing up through- 
out the United States. To two of these, that of New York, 
presided over by Dr. Van Gieson, and that at the McLean 
Hospital, under the able guidance of Dr. Cowles (I mention 
these specially in no invidious spirit towards others, but 
simply because I know more of their work—all doubtless 
deserve equal praise)—to these two laboratories, I repeat, we 
look for new methods and substantial discoveries. Their 
utility at first, however, must be confined to those who are 
familiar with the methods of research work. ‘The superstruc- 
ture of medical knowledge has been reared slowly and almost 
imperceptibly by the acquisition of isolated facts which are 
gathered painstakingly into a confused heap by a multitude 
of observers ready for the hand of a master-builder, like Vir- 
chow with his cellular pathology, or Pasteur with his study of 
infective processes, or Koch with his bacteria. These research 
workers must devise new methods far exceeding in delicacy 
and precision those required by other branches of medicine. 
Here the workers must have special training and must hew 
their way through an unbroken forest of facts often without 
guide or compass. May no one be so unwise as to require a 
harvest before the ground is cleared and made ready for the 
seed. All praise to the commissioners in lunacy of this noble 
State who have had the courage to initiate this great move- 
ment and a far-seeing sagacity in the selection of the means 
to attain success. 

I now approach the question of the best method of teaching 
this most difficult of the branches of medicine, and I think all 
will agree with von Jaksch’s statement before the Congress of 
Internal Medicine in April last that: “Only one specialty 
must the student go to the specialist for, and that is mental 
disease. ‘The importance of this has become so clear in the 
last few years, the experience required for its proper 
teaching is of such a special character and yet a knowledge 
of it is so indispensable, that a special professorship in 
it is always needed and the study of it should be made 
obligatory.” 

In view of the difficulties of the subject and the necessity 
of a thorough training in all subsidiary branches of medicine, 
it seems imperative that instruction in psychiatry should be 
placed in the last year of the medical course. At this time 
the student will have had a full training in psychology, 
neurology, physiological chemistry, bacteriology and clinical 
medicine. When he is ready for this study he should have a 
review of neurology in its relations to mental disorder. The 
precision of neurology offers an excellent introduction to 
psychiatry, and its methods should be transferred to the latter 
study as far as possible. A word of caution, however, may not 
be inappropriate. The methods of neurology are inadequate 
to the interpretation of many of the phenomena of mental 
disease and an attempt to confine the study wholly to neuro- 
logical data omits many most important details of mental 
disease. Hence neurology and its methods, while most valu- 
able, can only serve as an introduction. The futility of depend- 
ing upon neurology for all the methods of investigation has 


> 
well been pointed out by Van Gieson in his most suggestive 
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paper on “'The Correlation of Sciences in the Investigation of 


Nervous and Mental Diseases.” The special study of the 
nervous system as connected with insanity should lead up to 
a careful study of all insane conditions and special forms of 
disease. This, in my judgment, should be from a text book 
or from carefully prepared lectures supplemented by clinical 
demonstrations of the different forms. ‘These should be sup- 
plied by institutions designed for the treatment of acute insan- 
ities, and insane patients should be seen and studied until 
the student has acquired a familiarity with them.* It is 
much to be regretted that many of the best institutions for 
the custody and treatment of the insane are situated so far 
from centers for medical teaching as to preclude their use as 
adjuncts of medical schools. It seems of little real utility to 
introduce students into the wards of a hospital for the insane 
two or three times a year. ‘The student should see the various 
phases of insanity frequently, and thus, by watching their 
development, become thoroughly familiar with them. It is to 
be hoped that there will grow up in every city a detention 
hospital—not a detention ward but a well-organized hospital— 
with facilities for classification, for the reception of all cases 
of insanity in the dependent or semi-dependent classes, to 
which could be sent all recent cases of insanity for observation 
and study. Some of these patients, being cases of ephemeral 
excitement or of delirium or alcoholic or habit cases might 
soon regain self-control and return home without being com- 
mitted to institutions for the insane at all. The majority, 
however, would probably require to be transferred to such 
institutions. Meantime, while under observation and while 
their symptoms were being studied with a view to their final 
disposition, they could be utilized for medical instruction 
precisely like any patients in general hospitals. Those who 
are connected with hospitals for the insane have often been 
distressed by the commitment of hysterical, neurasthenic and 
other improper patients who, had a detention hospital been 
provided, might have been treated according to general hos- 
pital methods and sent to their homes without the stigma of 
a commitment to a hospital for the insane as insane and irre- 
sponsible persons. In the same connection, I would urge the 
importance of providing at every general hospital an out-pa- 
tient department for the treatment of cases of insanity by 
alienists rather than by neurologists. I regard such depart- 
ments as most important adjuncts to the successful and use- 
ful treatment of psychiatry. I am persuaded that many 
neurasthenic, anemic or melancholic cases might thus be seen 


*In this connection I would call attention to the method 
adopted by one of our most successful teachers of psychiatry, Dr. 
Cowles, of Harvard University. Ina recent letter he presents a 
syllabus of his course, which covers in order Imperative Concep- 
tions and Obsessions ; the Laws of Nervous and Mental Mechanism; 
an Analysis of the Mental Symptoms of Nervous Exhaustion and 
of the Acute Psychoses, of the Essential Dementias, and of Organic 
and Degenerative Psychoses. He adds: ‘‘ These indicate my con- 
ception of a method of teaching psychiatry, in which the guiding 
purpose is to put the student in posession of principles with a suffi- 
cient illustration by cases to make them clear. This method of 
teaching principles seems the better one for students taking up 
newly this subject.’”’ 
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and treated in the beginning of their disorders and cured 
without needing to resort to the hospital for the insane. Under 
present methods, however, the condition of such patients is not 
promptly recognized and they eventually come to the hospital 
for the insane at a stage of their disease which is not as favor- 
able for cure. For a number of years I observed such a clinic 
in the out-patient department at the Johns Hopkins Hospital 
and was favorably impressed by its practical utility. Not the 
least of such utility is the opportunity which such a clinic 
affords for the instruction of medical students. I am con- 
vinced that there are several forms of mental disease which 
the alienist physician rarely or never sees in their early stages 
because the mental symptoms are not grave enough to justify 
the important and hazardous step of commitment to institu- 
tions. The medical student, however, should see them, 
because of the probability that his attention will be called to 
them when he enters upon medical practice. By the study of 
the symptoms of these patients under the guidance of the 
alienist physician the student becomes familiar with the 
proper investigation of mental cases and acquires an ability to 
win their confidence, to understand their morbid mental con- 
dition and to treat them rationally. An experience of several 
years in the general hospital has convinced me that neuras- 
thenic and mental cases form an important part of those cases 
which physicians in general practice are called upon to treat. 
No medical teaching can be considered thorough or complete 
which does not furnish the student adequate clinical experi- 
ence with such cases. ‘The same is true of the training of 
nurses. Every well-trained nurse should have had experience 
in the care of mental cases. In no other manner can the 
student acquire a familiarity with the appearances of early 
mental disease. I am glad to be able to add that such a clinic 
has existed for some years in connection with the Pennsylvania 
Hospital and a similar one has recently been organized in 
Boston. I look forward to the time when every hospital 
which furnishes facilities for medical teaching will provide 
similar clinics for out-patients. I would emphasize most 
strongly the need of the study of insanity in its clinical forms 
by clinical methods, not to support preconceived theories or to 
reconcile seemingly inconsistent facts. We have a disease to 
deal with which is slow in its onset, protean in its manifesta- 
tions, chronic in its course and which if uncured ends in 
dementia and mental death. What are its causes, the imme- 
diate exciting factor in its outburst, the order of its mani- 
festations and development and the physical and mental 
phenomena characteristic of the entire course of the disease ? 
As soon as these facts are ascertained and arranged and the 
pathological findings are studied in connection with the 
clinical history and in the light of the disease as a whole, I 
um sure that a rational explanation will be found for insane 
conditions and a line of treatment evolved which may increase 


our hopes of cure. Until this is done I have little expectation 


that any theory, however plausible, or any flight of the 
imagination, however brilliant will suffice to give us the clue. 
If the theory of a retraction of the processes of the neuron 
had a particle of evidence behind it we might explain some of 
these phenomena, but in the light of our present knowledge 
it seems worse than futile to depend upon it for a final 
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explanation of diseased processes. Medical science is a struc- 
ture the building stones of which are isolated facts, which 
have been fitted together with infinite pains and after many 
errors and blunders. Many of the stones after lying in posi- 
tion for years and even centuries have been found wrongly 
shaped and have been removed from the wall to the great 
detriment of the superstructure. The aggregation of truth 
which constitutes the science of medicine has been slowly and 
painstakingly made and much has needed to be done over. If 
science were a growth from some great vivifying germinal 
truth, we might found it upon a brilliant theory or an 
illuminating generalization. Unfortunately, it is not an 
organic but a composite product. It does not grow like 
an oak from an acorn; it is not the logical result of a priori 
processes; it yields its truths to no open sesame; it knows no 
philosopher’s stone by which theory can be transmuted into 
priceless truth; it is simply a collection of facts with deduc- 
tions therefrom. 

When the student has become familiar with the clinical 
features of ordinary insanity he should have an opportunity 
to recognize its terminal forms in large institutions for the 
chronic insane and an added opportunity to study the pathol- 
ogy of the disease. Afterwards, should come instruction in 
medical jurisprudence and in the varied relations of the insane 
to the law, the State and to society in general. Less than the 
course above outlined should not be thought of and more 
would not come amiss. It is gratifying to observe a growing 
tendency on the part of medical schools to furnish this in- 
struction. I believe, however, if the minimum of require- 
ments which I have outlined could be exacted in every medical 
school, we would find a growing interest in psychiatry and an 
increased willingness on the part of men of the first class to 
enter lunacy practice or to become connected with institutions 
for the care and treatment of the insane. 


Thus much for the teaching of psychiatry to the general 
practitioner and to the ordinary student of medicine. The 
training of teachers and of experts in mental disease should, 
however, go far beyond what I have outlined. 

For these, opportunities for special graduate study should 
be afforded at some one of the great medical centers of the 
United States, and preferably in connection with one of the 
Pathological Institutes. Here a training should be given in 
psychology and its methods of studying normal and abnormal 
processes. Anthropology should also be pursued to give a 
knowledge of the inheritances of the race and the character- 
istics of races and peoples, their modes of development, their 
folk-lore traditions and inherited beliefs. In passing, | would 
remark that in my judgment the careful study of this unwrit- 
ten tradition which has been handed down from generation 
to generation, surviving both barbarism and civilization so- 
called, would throw much light upon the development of de- 
lusions and other manifestations of insanity. Many problems 
of heredity are best solved by the methods of anthropologi- 
cal study, as also the relations between degeneracy, criminality 
and insanity. Pathology and histology should also receive 
sareful consideration, and neuropathology should be pursued 
to throw light upon the nutrition of the nerve-cells and their 
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relation to poisons from within and without. ‘These and kin- 


dred studies are of the highest interest, and should engage the 


best minds of the medical profession. The soil to be tilled 





PATIENTS WHILE 


By CLEMENT 








IMPORTANCE OF THE KNEE-CHEST POSITION, 


In the recent publication of Dr. Howard Kelly’s magnifi- 
cent work on operative gynaecology, the importance of the 
knee-chest position in the surgery of the bladder and rectum, 
is so thoroughly established that it is hardly necessary to 
emphazise it here other than very briefly. No other position 
allows of such complete expansion of these organs, thereby 
facilitating their examination, topical treatment and surgery. 
In this position, without difficulty, the entire mucous mem- 
branes of both bladder and rectum by means of headlight and 
speculum can be explored, areas of disease treated or removed, 
and the ureters catheterized, to determine their exact location 
us a preliminary in a complete hysterectomy, to drain and 
irrigate the kidneys, or to locate renal caleuli with wax-tipped 


catheters, etec., ete. 


NECESSITY FOR ANAESTHESIA IN THE KNEE-CHEST POSITION, 


Although of great service in a great number of instances 
without an anaesthetic, yet in a majority of cases anaesthesia 
is necessary to thoroughly relax the walls of bladder or rec- 
tum, to eliminate pain which is often extreme, as a prelimi- 
nary to operations requiring an anaesthetic, in which case it 
is better, especially in nervous subjects, to do the whole under 
the one anaesthetization, and lastly, to relieve the feelings of 
the patient from the standpoint of modesty. 


OBJECTIONS TO ANAESTHESIA IN THE KNEE-CHEST POSITION. 


When supported in the old fashion without apparatus, the 
patient with weight thrown on the chest and neck bent at 
right angles often becomes cyanosed, breathes with great 
difficulty, has a high pulse, and occasionally almost suffers 
collapse, especially if operations are at all protracted. The 
anaesthetizer holding a cone with one hand and supporting 
the patient’s head with the other, has great difficulty in 
holding the jaw properly forward, and in keeping track of 
the pulse, and in fact, never feeling quite sure of his 
patient’s condition or stage of anaesthetization. ‘Two assist- 
ants, one on each side, are necessary, in addition to the 
anaesthetizer and a man to hand instruments, to support the 
patient in a correct position. In spite of such support, there 
is yet considerable mobility, the effort to control which is very 
tiresome for the assistants, and disastrous to delicate manipu- 
lation. 


*Read before the Medical Society of the Johns Hopkins Hos- 
pital, January 23rd, 1899. 
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has long lain fallow, but the harvest now should not long be 
delayed. The future of psychiatry is inspiring and full of 


promise. 


A NEW APPARATUS DESIGNED FOR THE SUPPORT AND SAFE ANAESTHETIZATION OF 
IN THE KNEE-CHEST POSITION.* 








M. D. 











REQUIREMENTS OF AN APPARATUS TO SUPPORT A PATIENT 
WHILE 








ANAESTHETIZED IN THE KNEE-CHEST POSITION. 





1. One which allows of complete expansion of the bladder 
and rectum, specially the former; i. e., there being nothing in 
wny way pressing on these parts as straps, supports, etc. 

2. One which supports the chest and head in such a manner 
that breathing is not difficult and an anaesthetic is easily ad- 
ministered. 

3. One which holds the patient absoiutely immobile in the 
correct position without strain or any undue pressure, thus 
dispensing with an unnecessary number of assistants. 

4. One which admits of patients being lifted on and off the 
table without difficulty or danger, while under the influence 
of the anaesthetic. 

5. One which can be adjusted to various sizes of patients. 


6. One which is not too elaborate or expensive, 


That necessity is the mother of invention was possibly never 
more thoroughly demonstrated than in the motives which 
induced me to construct my apparatus. Any one who has 
had experience in the anaesthetization of patients while in the 
knee-chest position will appreciate in full the trials and tribu- 
lations of the anaesthetizer, as often in spite of the utmost 
care, his patients will become cyanotic and have a high pulse, 
and not infrequently operations are suspended owing to the 
sudden cessation of breathing and artificial respiration is 
required before they can be resumed, if completed at all. 
While in the service of Dr. Kelly I etherized a great number of 
patients in this position, and though never being so unfortu- 
nate as to lose one, had enough mental perturbation in several 
instances to induce me to speculate on some means by which 
an anaesthetic could be administered to patients in this 
position without additional danger. Encouraged by Dr. 
Kelly, who kindly offered me every facility for experimentation, 
I made in the summer of 1897 a crude apparatus of wood which 
in its essential features resembled the one now reported. 
This was used constantly and with gratifying success. A 
number of patients, twenty-five or thirty, in the course of a 
few months were etherized and placed on this apparatus, and 
among this number not one took the anaesthetic badly, nor 
was it necessary in a single case to hasten or bring operations 
to a close, owing to the condition of the patients, who, in fact 
were kept a much longer time on my apparatus, in several 
instances one half hour or more, than when held up by assist- 
ants after the old fashion. ‘The apparatus presented to the 
Society this evening, consisting principally of steel, has been 


in constant use in the Gynaecological Department of the Johns 
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Hopkins Hospital for over one year, and I understand has 
riven great satisfaction. 

In light of these most encouraging results and of the 
increasing importance of the knee-chest position in surgery, 
it may safely be predicted that if by its use the chief element 


of danger be eliminated, i. e., the administration of the 
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anaesthetic, major operations on the bladder and rectum of 
several hours’ duration may be performed. Day by day the 
importance of certain procedures in the knee-chest position, 
both from a diagnostic and curative standpoint is becoming 
more manifest, and necessarily an apparatus which furthers 
such manipulation is of the utmost importance to humanity. 











The careful drawings made for me by Mr. H. Becker, are 
exact representations of my apparatus without and with a 
patient in position. (See Figures No. 1 and 2. 

In Figure 1, the exact measurements of the apparatus are 
given, and a very good idea of its construction, which is 


exceedingly simple, and its ease of adjustment. In brief, it 





consists of two shoulder supports, S, 8, with cushions of 
leather which can be moved sidewise by a screw in front, not 
Shown in the figure, to accommodate varying widths of 
shoulders. These supports run on a track, T’, T, being con- 
nected with a chain, C, C, which is moved by a wheel, W. 
A ratchet wheel with a pall on the inner side of wheel, W, not 
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shown in the figures, allows only of rotation in the direction 
of the arrow, unless the pall is released. K, K are supports 
which press against the front of the thigh, the cushions of 
which also have a motion sidewise and are held firmly in place 
by straps. J,J are joints corresponding to those of the knee ; 
L, L are cushions on which the tibiae rest, with straps pass- 


ing over the calves of the legs. 


Figure 2, shows the patient pushed up into the correct 
knee-chest position. She has first been etherized on a bed or 
The apparatus placed on 
height 


stretcher until completely relaxed. 
a table made especially for the purpose, and at a 
desired by the operator, is then adjusted to accomodate the 
As a rule the same adjustment works for 
She is then 


size of the patient. 
most patients unless they are very large or small. 
lifted up and placed face downward on the apparatus, the 
shoulder pieces supporting the shoulders, the body being only 
slightly flexed. The thighs and calves are then strapped with 
the straps firmly to their respective cushions, and the pall 
being thrown on to the small ratchet wheel, the large wheel 
W is turned in the direction of the arrow and the patient is 
slowly pushed up into the correct position. A cushion can 
be placed on the head piece, H. which is connected to the 
shoulder supports, 8, 8, but can be detached in a moment, 
giving ample room between the tracks for swabbing out the 
mouth, holding the jaw forward, ete., etc. With the head 
turned slightly to one side, the anaesthetic is administered as 
easily as when on the back, the chest has free room for expan- 
between the shoulder which keeping the 
shoulders well back are an assistance rather than otherwise to 
deep inspiration. The abdomen, hanging pendulous and 
unsupported, admits of full dilatation of both bladder and 
Sheets, towels, etc., are readily 


supports, 


sion 


rectum with atmospheric air. 
draped in such a manner that parts for examination or opera- 


tion alone are exposed. 


PROCEEDINGS 
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\ Case of Hemochromatosis. Dr. Opi. 


The patient, a man aged 55 years, was apparently in good 
health until about six weeks before his death, when he was 
taken with symptoms of typhoid fever. When seen two weeks 
later, rose-spots were well marked over the abdomen, and there 
was elevation of temperature and extreme weakness, a most 
striking feature being the extreme pigmentation of the skin, 
which was of a brownish color and most marked about the 
nipples, genital organs and the backs of the hands, strongly 
suggesting Addison’s disease. The urine at no time showed 
sugar, the first examination being made about four weeks 
before death, and, subsequently, on several occasions, the last 
about three days before death. The autopsy was perdormed 
about nine hours after death. 
very much emaciated man, with pigmentation extremely well 
marked. On opening the abdomen there was found pigmen- 
tation of the parietal peritoneum; the liver was cirrhotic and 


The body was that of a 
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In conclusion I would like to say that owing to the great 
number of patients in the surgical clinics of our large hospi- 
tals, there is a tendency to discard what may take up precious 
time. All experienced anaesthetizers know how much better 
a patient takes an anaesthetic who at first has been given it 
slowly with words of encouragement and suggestion spoken 
here and there, than those who have been badly frightened by 
having a cone clapped down over the face and the anaesthetic 
forced before becoming unconscious. ‘The desire to save time, 
unfortunately among the less experienced, has made the term 
“a quick anaesthetizer,” a synonym for a good anaesthetizer, 
whereas the proper and only just criterion should be the con- 
dition of the patients during the operation, when returned to 
the .ward, and lastly, the opinion the patients have of the 
anaesthetizer. The conditions favoring the prolongation of 
the period of anaesthesia are as important as those which are 
It 


patients correctly 


desirable when a patient is going under the anaesthetic. 


does take a few moments longer to place 
on my apparatus than to lift them up and support them 
in the knee-chest position by main strength, and I might add, 
in many cases with awkwardness. One or two minutes are 
well lost if our patients run less risk, and much time is 
eventually saved by not having recourse later to strychnia, 
sult infusion, artificial respiration, ete., after operations are 
begun. 

If placed properly on this apparatus, I feel certain that 
patients can be kept under an anaesthetic for as long a time 


As but 


one assistant in addition to the anaesthetizer is required, the 


in the knee-chest as in the Trendelenburg position. 


others formerly employed may be utilized in getting other 
cases ready for operation, etc., and thus save time. 

The utility of this apparatus having been already tested for 
over one year in Dr. Kelly’s clinics, and in many cases, | 
feel a much greater confidence in recommending it to those 


using the knee-chest position for examination or surgery. 


F SOCIETIES. 

presented a marked brownish pigmented appearance; the 
pleural cavities showed no evidence of inflammation; the 
heart was sound and not increased in size, the muscle having 
a yellowish-brown color; the lungs were normal, except for 
the spleen was enlarged and very 
The 


pigmentation more 


bronchopneumonic areas ; 
soft, with no evidence of any extreme pigmentation. 
gastrointestinal tract showed extreme 
marked in the duodenum and stomach than in the ileum and 
jejunum, but again there was well-marked pigmentation in 
the large intestine. ‘lhe pancreas, of a chocolate-brown color, 
showed thickening of the capsule and septa extending into the 
The adrenals were of normal size and showed nothing 
The kidneys were not markedly pigmented, but 


The lymph glands throughout the abdo- 


organ. 
abnormal. 
somewhat cloudy. 
men were enlarged and presented a very brilliant brownish 
orange-yellow appearance. In the lower part of the ileum 
there were ulcers with clean bases confined particularly to the 
Peyer’s patches. Cultures made from the heart’s blood showed 
pure typhoid bacillus, which was also present in the liver and 
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gall-bladder, with lactis aerogenes in the lungs and kidneys, 
and colon bacillus in the pancreas 

The case, then, was one of typhoid fever, with pigmentation 
of the various organs, notably the liver, pancreas, heart and 
gastrointestinal tract, associated with cirrhosis of the liver 
and chronic interstitial pancreatitis. 

Bands of connective tissue separated the liver lobules one 
from the other, and there was slight invasion of the periphery 
of the lobules. From the central vein bands of connective 
tissue extended between the columns of liver cells. ‘The most 
striking feature was the abundant deposit of pigment through- 
out the tissue. Occasionally the whole cell body is filled with 
pigment, and in the most extreme cases there is evidence of 
cell-degeneration; the nucleus becomes shriveled and loses its 
staining properties, becomes very pale and finally disappears, 
leaving a clump of granules, still retaining the outline of the 
cell. This pigment, when treated with ferrocyanide of potas- 
sium and hydrochlorie acid, gives the Berlin blue reaction, 
characteristic of iron. 

[In addition, there is a second form of pigment which gives 
no iron reaction. It is in the form of small granules of 
brighter yellow color, and is deposited in the smooth muscle 
cells of the blood-vessel walls, particularly the portal vein, 
and in the connective-tissue cells in the sheath of the 
vessels. 

[ron-containing and iron-free pigment was also present in 
sections of the pancreas, while in the heart the iron-contain- 
ing pigment was present in great quantity in the muscle cells. 
In the gastrointestinal canal the iron-containing pigment 
was present in small quantities, but the iron-free pigment in 
great quantities, in either the smooth muscle cells or in the 
connective tissue cells. ‘The greatest quantity in the stomach 
was deposited in the most internal portion of the circular layer. 
In the 
lungs, here and there, were found connective-tissue cells which 


contained the iron-containing pigment. 


Other organs showed a less degree of pigmentation. 


In the lymph glands 
was found a great quantity of the iron-containing variety, 
which was presentin the form of extracellular globules of varied 
size, the pigment almost entirely replacing the gland substance, 
very few of the lymph cells being seen. ‘The case then shows 
throughout the internal organs a deposit of two forms of pig- 
ment. Within the gland cells, notably in the liver, pancreas 
and heart muscle cells, there is the iron-containing pigment, 
while in the smooth muscle cells of the blood-vessels and 
the gastro intestinal canal, as well as in certain connective- 
tissue cells, there is a deposition of the iron-free pigment. 
Under the desiguation * haemochromatosis ” Von Reckling- 
hausen, in 1889, described a condition of macroscopic pigmen- 
tation of various organs due to the presence in the tissues of 
a brown pigment derived, he thought, from the haemoglobin 
of the blood. An iron-containing and an iron-free pigment 
were found in situations corresponding to those cited in the 
foregoing case; cirrhosis of the liver was present. Other 
writers have subsequently described cases of haemochromatosis. 
A condition of pigment accumulation in the internal organs 
associated with diabetes and hypertrophic cirrhosis of the 
liver has been studied particularly by French writers, who on 


account of the well marked skin pigmentation usually present 
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have given it the name “diabéte bronzé.” While in many of 
the early cases an iron-free pigment, being less conspicuous 
than the iron-containing variety, was overlooked, in several 
more recent both varieties have been found and their location 
has been that characteristic of haemochromatosis. The pig- 
mentation of bronzed diabetes may, therefore, be regarded as 
identical with that of haemochromatosis. 

It cannot be doubted that the large quantity of iron-contain- 
ing pigment present in the tissues is derived from the haemo- 
globin of the blood set free by the disintegration of the red 
blood-corpuscles. Several cases of haemochromatosis associ- 
ated with purpura have been reported, while others have pre- 
sented local haemorrhagic conditions, for example, haemor- 
rhagie pleurisy or pachymeningitis, indicating perhaps some 
pathological condition of the blood. Nevertheless, in a con- 
siderable proportion of the cases observed, including that just 
described, there has been no evident blood-destruction. 

In the cases of bronzed diabetes there two factors present— 
one, the diabetes with glycosuria, and the other the hypertro- 
phic cirrhosis of the liver. In ordinary cases of diabetes 
there is no tendency to the deposition of an iron-containing 
pigment, and there is no evidence that in diabetes there is a 
marked blood-destruction. The liver suggests itself as a 
possible origin of the iron-containing pigment, but if the 
pigment is formed in the liver, it must be carried to the other 
organs in the form of emboli, and there is no evidence of 
the occurrence of such emboli nor is there any evidence of 
phagocytic cells carrying pigment to other organs. ‘The 
deposition of pigmeut in the various organs, the heart and 
pancreas, for example, takes place by just the same method as 
it does in the liver, so that it seems more reasonable to suppose 
that the pigment is formed in the cells in which it is found, 
rather than that it is formed in the liver or other organs and 
carried to more distant parts. 

In association with the accumulation of pigment in the 
liver there is often cell-degeneration and cell-death, and 
accompanying this cell-death there is an increase of connective 
tissue. It seems plausible to believe that the cirrhosis and 
the inflammation of the pancreas are a result of the death of 
the cell following the deposition of pigment. 

In all cases of bronzed diabetes which have been described 
there has been found a chronic inflammation of the pancreas. 
The fact that the chronic interstitial pancreatitis is an etiol- 
ogical factor in the production of diabetes has been pointed 
out by many observers. ‘The diabetes in these cases seems to 
be a result of the chronic inflammation of the pancreas and 
to be a terminal event in the haemochromatosis. ‘The original 
factor, then, would be some blood-destroying cause, which in 
many cases is very obscure. Following this blood-destruction 
there is a formation of iron-containing pigment, which is 
deposited in various portions of the body ; with this deposition 
of iron pigment there is a cell-death, and a consequent inter- 
stitial inflammation of certain organs, particularly of the liver 
and pancreas. When the pancreatitis has reached a certain 
degree of intensity, it seems possible to believe that there is 
an onset of diabetes, thus accounting for the diabetic condition 
in the bronzed diabetes described by some of the French 


writers. In the foregoing case the patient’s death was caused 
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by typhoid fever before the pancreatitis had reached a suffi- 


cient intensity to cause diabetes. 


DISCUSSION. 


Dr. Wetcu:—This is the first instance I] have seen of this 
condition, and about all I know of it is from a study of Dr. 
Opie’s specimens. It has interested me very much indeed 
and he has said I think practically everything that can be 
said as to the interpretation of the condition. 

[ should judge from what I have read of the literature that 
it is impossible to explain the condition as the result of the 
formation of pigment from haemorrhages and equally impos- 
sible to explain the pigment as being formed in one organ and 
transported to other parts of the body. Dr. Opie bas made 
very clear the objections to either of those explanations and 
ulso the conception of the condition as a disease by itself— 
« haemochromatosis with change in the liver, pancreas and 
elsewhere as secondary symptoms. It hardly seems easy to 
understand how mere destruction of red blood-corpuscles 
which occurs in many conditions can be an adequate expla- 
nation. We have in other conditions, as in pernicious anaemia, 
extreme destruction of corpuscles and a deposit of pigment, 
but not like this. The chemistry of the process must be 
somewhat different from ordinary destruction of the blood. 
Otherwise how can we account for the fact that this is a 
definite and peculiar disease whereas the mere destruction of 
the red corpuscles, following definite lines, does not produce 
the condition? May not the destruction of the corpuscles, 
although we can not define the character of it, be a peculiar 


kind of destruction? 


Dr. OsLER:—The condition has interested me much in con- 
nection with the question of cutaneous pigmentations apart 
from Addison’s disease. We have had a very interesting series 
of cases within the past few years, two in connection with 
hypertrophic cirrhosis. One case, a young man upon whom 
Dr. Halsted operated under the supposition that he might 
have a tumor in the liver, proved to have a hypertrophic 
cirrhosis with an extreme degree of pigmentation of the skin. 
A fourth case of hypertrophic cirrhosis has recently died in 
West Virginia and specimens of the liver were sent to me and 
I would ask Dr. Opie to examine them. ‘This case also pre- 


sented an extreme degree of pigmentation. ‘I'wo of our cases 


of enlarged spleen have had considerable degrees of staining of 


the skin. Occasionally in pernicious anaemia you meet with 
a degree of pigmentation that looks like Addison’s disease and 
you are in doubt as to the nature of the case. Finally, you 
have certain instances in which you can not account in any 
way for the profuse pigmentation of the skin as is the case 
with the man present now in the ward. He has chronic peri- 
carditis and has not the three cardinal symptoms of Addison’s 
disease. 

It seems to me a little doubtful, considering the variety of 
conditions, in which widespread pigmentation can occur, 
whether we should acccept the view that it is a separate and 
distinct disease, particularly when we know that pigmentation 


does occur so often with cirrhosis. 


Dr. Opte:—It may be said in answer to Dr. Welch’s question 
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that there seems to be some condition necessary to the produc- 
tion of the cirrhosis and pigmentation in addition to the mere 
destruction of red blood-corpuscles. ‘There have been various 
attempts to reproduce the pigmentation of haemochromatosis 
by the injection of substances which cause breaking down of 
Toluylenediamin has been injected sub- 
In such 


the red corpuscles. 
cutaneously into dogs and the organs studied later. 
cases a pigment having the characteristics of haemosiderin is 
formed in the liver but it is present in moderate degree and 
Attempts to reproduce a condition of 
Recently 


cirrhosis is not produced. 
general pigmentation by such methods have failed. 
Kretz has studied a series of cases of cirrhosis of the liver and 
in about one half of them has found the deposition of an 
iron-containing pigment in large quantities in the liver. He 
comes to the conclusion that with certain varieties of toxaemia 
there is a destruction of the liver cells producing cirrhosis 
und at the same time this poison, whatever it may be, circu- 
lating in the blood, causes a destruction of the red corpuscles. 
In this combination of blood-destruction and injury to liver 
cells he finds a favorable condition for the deposition of an 
iron-containing pigment. ‘This is for the most part theor- 
etical. 


Report of a Case of Combined Typhoid and Quartan Malarial 
Fevers. Dr. Craic. 

In the absence of Dr. Craig, Dr. Thayer presented a report 
of the following case, which occurred at the Sternberg U.S. A. 
General Hospital at Chickamauga Park. 

Dr. P. had suffered from September 29 to October 5, from 


general malaise, constipation and headache, with an even 
temperature from 101°F. to 102°F. Although feeling ill, he 
did not take to his bed until October 5, 1898, when he was 


admitted to the hospital, complaining of a severe headache and 


great nervousness. The previous evening he had had a slight 


chill. On admission, he presented the following clinical symp- 
toms: Gurgling, and much tenderness in the right iliac fossa, 


a dry, hot skin, brilliant eyes, with injected conjunctivae, and 
a typical typhoid tongue. The typhoid symptoms gradually 
increased and he had tympanites, epistaxis, rose-spots, extreme 
restlessness and a slight bronchitis. 

October 12, or about the twelfth day of the fever, his blood 
was tested by Widal’s test and gave a very pronounced reaction, 
while the urine showed the diazo-reaction very markedly. 
The patient had never suffered from typhoid fever previously. 

Until October 15 the patient continued to present the 
characteristic picture of typhoid fever, his temperature ranging 
between 101°F, L04°R, they 
the temperature only a little, and 
condition was grave. On October 15, the temperature in the 
morning had fallen to 100°F., the patient’s general condition 
being very much improved, when he had a slight chill, with a 
The attending physician 


and Baths were given, but 


reduced the patient’s 


rise of temperature to 103.4°F. 
thought little of the chill, as by evening the temperature had 
fallen to 101°F., and for the succeeding two days ranged 
between 100°F. and 102°F. October 18, however, just 72 
hours after the first chill, a second and more severe chill 
occurred, the temperature rising to 104°F. At this time I 
was called upon to examine the blood, and found the quartan 
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malarial organism in abundanee. ‘The details of this examina- 


tion will be given later. ‘The patient’s general condition was 
markedly altered for the worse, he being very weak and 
tremulous, having great general pain and a poor irregular 
pulse. 

From October 18 to October 21 his temperature ranged 
between 98.8°F. to 100.6°F,. ‘The administration of quinin in 
small doses (5 grains night and morning), was begun October 
18. October 21, a third paroxysm occurred, but was delayed 
somewhat, (probably by the quinin), so that it extended into 
the 22nd, the acme of the fever being reached by 4 a. m. of that 
day. ‘This paroxysm was very severe, the chill lasting 30 
minutes, and the temperature rising from 99.2°F. to 104.6°F., 
A fourth paroxysm occurred October 25. For some reason the 
quinin had been stopped upon the 23rd. A fifth paroxysm 
occurred October 28, after which time quinin in large doses 
(10 grains every 4 hours) was given. October 31, a very 
slight chill oceurred, with a rise of temperature to only 102°F. 

From this time the patient had no further paroxysms, and 
his temperature remained normal. The wis 


During the malarial complication the patient’s 


convalescence 
very slow. 
condition was that of a desperately sick man, and none of the 
surgeons who saw him entertained any hope of his recovery. 
He became extremely emaciated and anemic, and was delirious 
much of the time. During the whole time, his blood showed 
numbers of quartan plasmodia, corresponding in their develop- 
ment with the time of the paroxysms. ‘The blood also gave a 
pronounced Widal reaction whenever tested. 

Microscopical examination of the blood.—The blood was 
first examined at the time of the second chill, when numerous 
full-grown and segmenting quartan organisms were found, 
Examinations were made every day, and 
The last plasmodium seen in the blood 


plasmodia were 
always easily found. 
was on November 31, a full grown quartan organism. 

A record of four days, which follows, shows the average 
findings for that period throughout the course of the fever: 

October 18, chill. Large number of full-grown organisms, a 
few segmenting bodies, fragmenting bodies, and extracellular 
bodies, and a few hyalin bodies. 

October 19. Numerous hyalin, unpigmented bodies, small 


pigmented bodies, and one fragmentation form. 


October 20. Many half-grown and nearly three-quarter 
grown pigmented quartan organisms, a few vacuolated. 
October 21, chill. Many full-grown organisms, several 


segmenting bodies, and fragmentation and extracellular forms. 
Study of the 
resemble the tertian hyalin form exactly, being amoeboid, 


type or organism.—The smallest forms 
though rather less so than in the tertian variety, and occupying 
generally one or the other side of the corpuscle. As they grew, 
however, the outlines became more clearly cut than that of the 
tertian, their movements were slower and their protoplasm 
presented a very refractive appearance and looked as though it 
might be finely granular. At this time the pigment began to 
appear as very dark, rather coarse dots and grains, which were 
very sluggishly or not at all motile. The shape of the organism 
at this stage altered very little and very slowly. The red 
corpuscles containing the organisms were noticeably smaller 


than the uninfected ones, and were generally of a dark-greenish 


HO 


SPITAL 





[No. 104, 


BULLETIN. 


v9 


color. When full-grown, (about 68 to 72 hours old), the 
organisms had clearly cut outlines, were oval or round in 
shape, and occupied about two-thirds of the infected corpuscle. 
The pigment was collected at the edge of the organisms, was 
almost immobile and dark and coarse. The segmenting bodies, 
which were always present at the time of the paroxysm, were 
very characteristic. The segments numbered from 6 to 192, 
the pigment was collected in the center in one solid, dark block, 
or in a radiate manner, and nearly all were beautifully regular 
in their arrangement. Degenerate forms were often observed, 
in which fragmentation and vacuolization had taken place. 
No flagellate forms were observed. Peculiar oval extracellular 
forms were noticed, in which the pigment was motionless. 
There can be no doubt that the organisms belonged to the 
quartan type, and there never was a time during the active 
course of the fever that these organisms could not be demon- 
strated in the blood, although they disappeared rapidly after 
quinin in sufficient dose had been administered. 

Up to October 15, the twenty-second day of the disease, the 
course of the fever had been typically typhoid and the tempera- 
ture curve had begun to decline gradually, as is characteristic 
of that disease. On the 22nd, following the chill, the tempera- 
ture rose, but instead of falling to normal or below fell only to 
the point held previously by the original disease. From that 
time a gradual decline took place until the second chill, on the 
18th, when the temperature rose from 99.4°F, to 104°F., but 
fell in the course of 4 hours to 99°F. If we leave out the rise 
of temperature due to malaria, the course of the temperature is 
that of a typically declining typhoid, which holds true up to 
the 24th, when the temperature between the malarial paroxysms 
became very irregular. Prior to the 24th the temperature curve 
illustrated most instructively how these two diseases, which 
existed together, influenced the temperature chart. 

In the latter part of November, when the Sternberg Hospital 
was closed, the patient was transferred to another hospital, 
where he died. 

DISCUSSION. 

Dr. OsLER :—I believe this is the first instance in which the 
quartan infection has been demonstrated in connection with 
typhoid, is it not ? 

Dr. THAYER :—Yes. 

Dr. OsLER:—This then completes the history, for the estivo- 
autumnal and tertian varieties have been repeatedly found. | 
arise again to enter my protest against the term “ typho- 
malarial” for these infections. We do not speak of dysentero- 
malarial or pneumo-malarial and we should not speak of typho- 
malarial. ‘The malaria does not seem to influence the course 
of the typhoid. 

It would be interesting to compare this case with the 
remarkable case of pseudo-typhoid that is now in the ward. 
During the whole course of the disease chills have occurred 
associated with profuse sweats, and I do not suppose any one 
without careful examination would doubt the diagnosis of 
malaria in such a case, were it made, though I think the evi- 
dence at present is strongly in favor of its being typhoid. 

Dr. 'THAYER:—I think the reports that are gradually com- 
ing in from various military hospitals with regard to the fre- 
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quency of these combined infections are rather interesting. 
Early in the fall and summer the papers were full of statements 
that cases of combined malaria and typhoid were very frequent 
and it was said that ten or fifteen, perhaps even twenty per 
cent. of all the cases were of the combined type. As the accurate 
reports are received, it is surprising to me to find how few cases 
have occurred. ‘The conditions that existed in the army camps, 
in Cuba and in the South, were the ideal conditions for malaria 
and typhoid to develop together. One would expect that a 
very considerable number of cases of combined infection should 
occur, but as a matter of fact such cases seem to have been 
relatively few. 
typhoid fever at autopsy showed evidences of preceding malaria, 
but he did not remember, I think he said, a single instance 
where they were positively found in the hospital. I think we 
may say safely that the actual course of typhoid fever is very 
the combined infection with malaria. 


little influenced by 


When the two diseases occur at the same time the condition of 


things seems to be very much that shown in Dr. Craig’s case, 


the malarial symptoms are simply imposed upon those of 


typhoid. They may aggravate the disease and make the 
patient feel worse, but they do not affect the course of the 
typhoid itself, and we must absolutely abandon the name 


typho-malarial as suggesting a combination of the two diseases. 
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